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本文第一部分对大洋 21 航次采集到的 15 个深海沉积物样品进行丝状真菌的分
离鉴定，共获得到 65 株丝状真菌，按形态学归类，可将其归为 27 个类群。从每个
类群中选取一株，采取分子生物学的方法对代表性真菌菌株进一步鉴定，将其归属
于 18 个种，分属于子囊菌门中的五个纲。利用摇瓶发酵提取真菌的发酵粗提物，进
行生物学活性的测定，其中 5 株表现出良好的细胞毒活性，7 株对不同茶叶致病真
菌显示良好的抑制活性，4 株对指示细菌的抑制呈现阳性。  
本论文第二部分主要是分离提取微生物次级代谢产物，并采用差异蛋白质组学
的方法初步研究其中的一个活性组分 Et3-2 的抗肿瘤作用机制。该菌是分离自深海
希瓦氏属的一株耐嗜压菌，由本实验室分离，并命名为 WP3，本实验对 WP3 次级
代谢产物进行了分离纯化，获得抗肿瘤活性很强的化合物(-)-Praeruptorin A，该化合
物对早幼粒白血病细胞 HL60 的 IC50 为 5ug/ml。鉴于目前对该化合物抗肿瘤机制研
究较少，本实验利用双向电泳的方法对 HL60 细胞的 DMSO 对照组、加药处理 24h
组以及加药处理 48h 组进行了差异蛋白点分析，共找到差异表达蛋白点 41 个，其中
加药处理后有 13 个蛋白点下调，25 个点上调， 3 个点只是在加药 24h 高表达。将其
中 23 个点进行 MALDL-TOF/TOF-MS 质谱分析鉴定，共得到 17 个可信结果
(P<0.05)，利用 uniprot (http://www.uniprot.org/)和 Geneontology (http:// www.geneonto 
-logy.org/) 蛋白质数据库在线检索，并结合相关文献，分析这 17 个蛋白点的生物学



































In the 1960s, with the repetitive discovery of drug agents from terrestrial biological 
source, scientists began to focus their attention on the unknown ocean. The basis of this 
could be the fact that ocean account for more than 95% of the earth’s biosphere, and a vast 
various of organisms harbored there. Ecological environment in the sea is special, such as  
low temperature, high pressure, darkness, oligotrophic. Marine microorganisms living in 
the circumstance display diverse genetic composition and specific metabilic pathway, thus 
may produce many novel and biologically active compounds, which  are used for the 
development of  lead compounds and  new drugs. 
 The first part of my thesis is the isolation of the filamentous fungi from samples of 
deep-sea sediments collected during the 21 voyage of Ocean One expedition. We obtained 
a total of 65 strain of fungi, and classified into 27 groups according to morphology, then 
select one from each cluster for further molecular biology identification. They belong to 18 
species, five classes of Ascomycetes. Then we applied the crude extraction of these fungi 
to screen their biological activity. The results showed that 5 strains have strong 
cytotoxicity, and 7 strains display anti-tea pathogenic fungis activity, 4 strains are positive 
to indicator bacteria(Bacillus subtilis, E.coli and Staphylococcus aureus). 
The second part of this thesis is the separation and extraction of microbial secondary 
metabolites from a deep-sea piezophilic bacteria which belongs to Shewanella genus, 
isolated by our laboratory in 2007 and named WP3. (-)-Praeruptorin A is one secondary 
metabolites of this strains, and in vitro experiments this compound displayed a strong anti-
tumor effect, the IC50 is about 5ug/ml to HL60 Leukemia cells. Since there is little studies 
internationally about the antitumor mechanisms of this compound, two-dimensional 
electrophoreseis was carried out in this work to preliminary analyze its antitumor 
mechanisms. HL60 cells was treated with DMSO and the 5ug/ml compound for 24h and 
48h respectively, and differential protein dots analysis showed that 41 spots have changed 
significantly, among them 13 proteins was down-regulated and 25 proteins up-regulated, 
and 3 spots just high expression in 24h. 23 spots were excavated for MALDL-TOF/TOF-
MS identification and 17 spots showed credible results(P<0.05). To further studying these 
proteins’ function, two bioinformatics online databases: uniprot (http://www. -uniprot.org/)  
and Gene ontology (http://www.geneontology.org/) were searched. And these proteins are 
divided into six categories primarily cytoskeleton and motility-related protein including 















including Superoxide dismutase 1 (SOD1), Peroxiredoxin 2 (PRDX2), Tropomyosin 
alpha-4 chain(TPM4) and Dj-1; apoptosis-related proteins including Galetin-1, Tumor 
protein, translationally-controlled 1 (TPT1), Proteasome activator complex subunit 3
（PSME3）and Proteasome subunit beta type-3 (PSMB-3); sustain cell iron homeotasis 
and binding relative iron’s protein including Ferritin light chain (FTL1), protein CUTa; 
Metabolism-related protein including Transaldolase, Adenine phosphoribosyltransferase 
(APRT) and Inosine triphosphatase (IPTA); protein tanslation and modification related 
protein including Prefoldin subunit 1 (PFDN-1), MRPL12. 
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1.1  深海微生物及其生物活性物质研究概况 































1.1.2  海洋微生物来源生物活性物质 
海洋微生物活性物质主要是指海洋微生物来源的对生命现象有影响的微量或者
少量的物质。自从 1920s 第一个微生物来源的抗生素青霉素的发现以来，科研工作





























Fig 1.1 The diversity of marine microbial sources of bioactive substances 
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图 1.2 海洋生物活性物质来源示意图 
Fig 1.2 The multiple source of marine active substances 












表 1.1 分离自海洋微生物的部分化合物的结构及其生物活性 
Table 1.1 Structure and biological activity of some compounds from marine 
microorganisms source (Bhatnagar et al. Marine drugs, 2010. 8(10): 2673-2701) 
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